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EDITORIAL 


DISTRICT HEATING SCHEMES 


N general terms we have discussed from time to time the 
Jovestion of district heating by steam, ‘‘waste’”’ or otherwise, 
pointing to the rosy pictures being painted of the possibilities 
» of the system—too frequently, we have suggested, without proper 
appreciation of the complex problems involved and the capital 
cost entailed. This matter of district heating seems to have an 
extraordinary popular appeal, and the finger is pointed to the 
examples set by the United States and the U.S.S.R. in this regard. 
The idea seems too current that district heating is something 
novel, something really up to date, compared with which alter- 
native methods of supplying heat for districts are in the nature 
' of back numbers. Of course, the Gas Industry should have 
| knowledge of the implications of district heating of the type we 
» are discussing ; and the more we think about it the firmer becomes 
» our conviction that as an Industry we can supply district heating 
» economically and in a much more flexible form that can ever be 
achieved by steam or hot water. Let us examine this aspect a 
little more fully, and in the light of detailed proposals which have 
been circulated for district heating for Bristol and Coventry. 
Other schemes are in preparation, but these two examples will 
suffice for our argument at the moment. 

The system proposed involves the circulation of steam or 
superheated water through a district of high density of demand 
for heat, the source of heat being an electricity generating station, 
the waste heat from which would normally exceed 70%. In the 
report on the Bristol scheme, an original estimate was quoted 
of 3.98d. per therm of steam delivered to the consumer, later 
increased to 4.25d. The corresponding figure for the Coventry 
scheme was 3.25d. per therm. Both are concerned to supply 
acentral city area consisting chiefly of blocks of offices and other 
large buildings, the main purpose being space heating with a 
base load of hot-water supply. These estimates are based on a 
variety of assumptions and would appear under-estimates rather 
than the reverse. And we would add that in each case 
only a very small part of the city in question would benefit. 


We will not enlarge on this, but we do think that before any - 


district heating scheme is accepted and a large capital outlay 
embarked on it, there is a case for enquiring what form of 
service could alternatively be provided by the Gas Industry and 
on what terms. What broad case can gas present? Prior to 
considering this, we might mention that coke supplied at 40s. 
a ton and used in central boilers in the various buildings at 
60°% boiler efficiency would deliver hot water from boiler outlet 
at 2.86d. per therm. 

An outstanding consideration, of course, is that in each city 
there is a gas.undertaking, with mains already in place in the 
selected areas. If used in central boilers in each building, gas 
would provide a service comparable with district heating, but 
operating at 74°% boiler efficiency the gas would require to be 
charged at not more than 3d. per therm to show comparable 
running cost to district heating delivering at 4d.a therm. Why, 
however, should gas be used for heating in this indirect way? 
It can be conveyed without heat loss to the point of use and 
employed with proved efficiency there, is wholly flexible 
in response to demand, and is not limited to low temperature 
purposes. The heat loss from steam or hot water between 
entry to building and point of use will depend on layout and 
insulation, but we think we are right in saying that it is unlikely 
to average less than 20% and that it may easily be much more. 
Large hot-water systems are comparatively slow to respond to 
control, and rooms temporarily unoccupied tend to continue on 
full heat. And we think that there are circumstances where 
high-temperature radiant heat offers opportunity for much lower 
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heat input for better result. The greater flexibility of gas may, 
in fact, lead to a fuel saving of 20% or more. The thermal 
efficiency in use of gas has, of course, to be taken into account, 
and as a sort of general idea the running cost might be more than 
for district heating if the price exceeded 4d. to Sd. a therm. 
But we must bear in mind that for large consumers or as a 
commodity rate under two-part tariffs, low prices were familiar 
enough before the war. Before a district heating scheme is 
accepted, we repeat, there should be enquiry into what gas 
could do, and the Gas Industry must be prepared with its case. 


We would emphasize that the areas for which district heating 
schemes have been proposed are city centres having a density of 
heat demand per acre many times the average of the total areas 
served by gas undertakings or other city services. The vast 
majority of citizens in their homes or their places of work would 
receive no direct benefit from the schemes. And, of course, if 
the use of gas and coke were excluded from or discouraged in 
the select area the overhead costs of the gas undertaking would 
have to be distributed over a smaller output; gas and coke 
would become more expensive. The social and economic 
implications of what might well amount to a subsidy for the city 
centre at the cost of the great majority surely need consideration. 
The point is that it is not sufficient to compare estimated costs of 
district heating for users in a specially favourable centre with the 
price at which gas service could be supplied anywhere in a much 
larger area. The comparison must be on like conditions. The 
service of the gas undertaking to the rest of its area must be 
assumed to be self-supporting, and the costs estimated for pro- 
viding for the central area as additional to its normal business. 
We suggest that only if gas is then more expensive than district 
heating should the more limited service able to be provided 
by the latter rank for consideration and heavy capital outlay. 


The consumption per consumer in the central area favourable 
to district heating would be high. In terms of gas it might well 
average in excess of 20,000 therms per annum. In addition, not 
only would the consumers be large consumers but they would 
be close together. The consumption per acre in the district 
heating schemes is estimated at some 50,000 therms per annum 
in contrast to a general average for, say, Greater London, of 
about 1,000 therms with current distribution practice. With a 
consumption per mile of main 50 times normal obviously costs 
would be substantially reduced. But for comparison with 
district heating it is not the actual price which an undertaking 
could offer in the normal way of business which is appropriate, 
but the cost of manufacture and supply to this special area as a 
service additional to its normal business and using mains which 
already exist. Only if gas prices exceeded 4d. a therm could 
district heating by steam or hot water deserve consideration on 
economic grounds. 


With normal carbonization practice we have, of course, to 
consider the coke for sale in the making of the gas, but surely 
it would be rational for a city sufficiently public spirited to 
develop its centre on a piped fuel service to introduce legislation 
and control smoke emission in its boundaries, which actior 
would automatically absorb the coke made and would result in 
greatly improved amenities in the area. One can also consider 
the possibilities of modifications in normal carbonization, pro- 
ducing for the purpose of district heating gas of lower calorific 
value and employing higher distribution pressures, and, if needs 
be, special mains for the district centre. A characteristic of the 
total heat demand for a centre of the kind would be its relatively 
high load in winter and its low load in summer, and coke could 
help to balance this, for the demand for coke in summer is dis- 
proportionate to the demand for gas, and it may not be 
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Dr. M. BarasH, formerly of Messrs. West’s Gas Improvement . . " factor 
Company, Ltd., and during the last four years engaged on the pro- 3 Liquid Purification : EE of its | 
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Unfortunately, in the last objection Mr. Avery stumbles when he 
asserts all liquid purification processes are costly in supervision. It 
would be interesting to recall the Paper presented to the Coke Oven 
Managers’ Association (see Trans. for 1935) by Messrs. Pryde and 
Smith. Here the “Auto” process is described, and the total cost of 
attendance, repairs, and control amounts to less than 0.2d. per 1,000 
cu.ft. This figure I suggest to be very reasonable indeed. 

Mr. Avery must also be unaware of the new process evolved at 
Droylsden (Manchester Gas Dept.), referred to in the discussion on 
the Paper given recently by Mr. C. Cooper on “‘Aids to Purification,” 
where patents and provisionals have been taken out by Messrs. R. 
Walker, C. R. Wilkin, J. T. Brown, and H.G. Cooper. Although this 
plant may be claimed to be still in an experimental stage these 
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1. Complete removal of sulphuretted hydrogen (well within the 
Gas Referees’ standard) is continually obtained. 
' 2. Pumping costs are lower than in the ‘“‘Auto”’ process as described; 


and may be still further reduced. 


3. Non-poisonous materials are used. 

4. A spent oxide of 93% sulphur (dry basis) has resulted. 

5. Attendance cost is an absolute minimum; here it is interesting to 
‘note that throughout the night there was no attendant employed, 


and once the process has been properly developed the cost of surper- 
‘vision will be little more than that of dry boxes. 


However, in fairness it must be admitted that provided men are 


still prepared to accept the laborious and dirty work involved in 


emptying and filling boxes, and purer, cleaner products are not 
desired, then the dry box method may still have something to recom- 
But on the other hand the cost of upkeep and general 
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Alternatively, if one is prepared to substitute— 

1. A little technical supervision for a great deal of manual labour ; 

2. A clean spent oxide of high sulphur content for the usual dirty, 
smelly spent oxide of 50 to 60% sulphur; 

3. An almost odourless process for one that reeks terribly at times; 

4. A plant which occupies about one-quarter the area of the dry 
box plant ; 
then a liquid process such as has been developed here merits 
installation. 

For these reasons, it would appear, some form of liquid purification 
must supersede, and the dry box process must become obsolete in the 
forthcoming years. 
Droylsden Gas-Works, 

Manchester. 

April 28, 1944. 


Yours faithfully, 
H. G. Cooper. 


The Dunlop Training Scheme 


DeEaR Sir,—A small yet significant indication that British industry 
realizes the need for tuning up its efficiency to the higest pitch is afforded 
by the widespread interest taken in our new training scheme here. 

Perhaps the full implications of that scheme have- been lost in its 
immediate purpose, which is to sort out and develop the aptitudes of 
men and women returning to civil life. A large number of them will 
have been away for anything from two to six years. All will have been 
out of touch with the rapid and in some cases revolutionary develop- 
ments of wartime. Many who were young men when they left us 
have gone far ahead in the Services, developing in these years increased 
responsibility which should be of definite value when peace comes. 
We are now building up through the various Divisions of the Dunlop 
Organization to which they were attached before the war a complete 
card-index register of these men and women; and we are already 
getting in touch by post with as many of them as possible. 

I will not invade the ‘““GAs JoURNAL’s” restricted space with the 
complete details of the method by which we propose to bring the right 
man (or woman) to the appropriate post; but we shall be happy to 
share the results of our review of this problem with any industrial 
organization which may be interested in it. 

The important point is that reinstatement of people from the 
Services is but the beginning of the Dunlop Training Scheme. Rein- 
statement will be associated with the continuous training of all ranks, 
which will permanently take the place of any haphazard acquisition 


' of experience. 


the columns 

Mr. H. B. 
- box purifi 
sess has no 
1is country, 


by the Gas 
nable thio 


irable on @ 


Whatever plans may be elaborated elsewhere for the technical 
education of the new generation, it seems to us to be an essential 
factor in reconstruction that industry itself should provide the training 
of its people in order to meet its own specific problems. 

Dunlop Rubber Co., Ltd., Yours faithfully, 
Fort Dunlop, C. D. Law, 
Erdington, Chief Staff Training and 
Birmingham, 24. Appointments Officer. 
April 24, 1944, 


1944 “Journal Directory” 


FILEY. R. O. Roberts (Skelmersdale), E. & M. 
GOWERTON. A. Pickard, E. & M. 
MARGATE. G. May, S. 

OMAGH. T. F. Hastings (Cookstown), M. 


GAS JOURNAL 


559 


Nationalization of Coal and Gas 


The nationalization of the coal-mines and coal distribution and 
nationalization of the gas and electricity supply industries are recom- 
mended in a report which the National Executive Committee of the 
Labour Party will present to the party conference at Whitsuntide. 

The proposal is that the Ministry of Fuel and Power should be 
responsible for the general supervision of productive activities in coal, 
gas, electricity, by-products, &c., and that the Minister should appoint 
a national coal and power corporation to own and supervise the ad- 
ministration of all the industries concerned. Members of the cor- 
poration would be selected for their competence to manage the affairs 
of the various industries and would include representatives of labour. 
Compensation to existing owners would be assessed by commissioners. 

Separate management boards would be set up for (1) coal and (2) 
gas and electricity. The coal board might suitably have three sections, 
one for production, another for distribution, and the third for by- 
products. It would take over responsibility for all undertakings 
and businesses engaged in the production, preparation, and marketing 
of coal, making special arrangements for the supply of large industrial 
consumers like the iron and steel industry. A marketing board would 
undertake marketing at home and abroad, and would regulate prices 
and exports. A national independent proving station should be 
established to guarantee the type and quality of coal exported. 

The coal board would appoint regional boards and pit councils to 
which they would delegate specified responsibilities. Each regional 
board would have its own distributive organization. Elected trade 
union representatives should sit on all the pit councils, which would 
deal with problems of production, dismissal,welfare, canteens, baths,&c. 

There would be one board for gas and electricity, and it would be 
charged with the duties of developing and controlling production. 
For distribution purposes the country should be divided into regions 
corresponding with the regions now applying to generation. Each 
region would have a board with delegated powers and responsibility 
for development of distribution and sales. No private industrial 
or commercial undertaking should be permitted to establish generating 
stations to meet their own production needs without the approval of 
the board. A research and development board should be set up to 
encourage the fullest utilization of coal. 

Each industry would have a joint wages authority, composed of 
representatives of the board and of the workers, and a matter of dis- 
agreement would be referred to the Coal and Power Corporation, and, 
again in the absence of agreement, there would be arbitration. 


Primitiva Gas Company 

The ultimate result of the expropriation decree issued by the Argen- 
tine Government for the taking over of the Primitiva Gas Company 
of Buenos Aires is not yet clear, but the position has been further 
explained since the issue of the decree was first reported. The directors 
have issued a statement in which they say the exact terms are still 
not known to them. It appears, however, that the consideration 
offered is 3,758,740 pesos (approximately £230,000), being the differ- 
ence between 19,200,000 pesos which is the value of the assets of the 
company as calculated by the Argentine authorities, and their estimate 
of the cost of removing them. This sum will be deposited with the 
Argentine Federal Court if the company does not accept the offer. 
The statement continues: “In the absence of complete details it would 
be unwise, even if it were possible, for the directors to indicate speci- 
fically what course of action they may adopt. The fact remains, 
however, that the assets of the company are in the opinion of the 
board worth several times the larger sum mentioned in the decree; 
and the board find it difficult to believe that it is the intention of the 
Argentine Government to acquire them for such an inadequate 
consideration. The board are taking every possible step in consul- 
tation with their legal advisers and with the competent departments 
of H.M. Government to protect the interests of the shareholders.” 

The following official statement has since been issued by the 
Argentine Government: 

“The attitude of the Argentine Government with regard to the 
Primitiva Gas Company is in keeping with the provisions laid -down 
by the laws of the country, and the measures contemplated have been 
considered necessary to ensure that the installations will be able to 
provide the City of Buenos Aires with gas by Jan. 15, 1945. 

“In accordance with the Argentine law of expropriation No. 189 
of September 13, 1866, should the Primitiva Gas Company not agree 
to the sum offered the Government, by placing this sum at the com- 
pany’s disposal in the form of a judicial deposit, may ask for immediate 
possession of the assets to be expropriated. Under such procedure 
the company will be guaranteed by the intervention of the judicial 
authorities for the final adjustment of the value of the assets expro- 
priated, and the company will be able to appeal to the Supreme Court, 
which has the final decision in such cases. 

“Should this final legal decision fix a higher sum than that offered 
by the executive, the difference will be met. The Argentine Govern- 
ment considers that the company’s interests are safeguarded in every 
respect.” 

The report and accounts of the company for last year just issued 
show a revenue balance of £384,804, against £432,287 for the previous 
year, but a decrease in the charges against profits raised the net balance 
to £167,562, against £146,960. The dividend of 143%, tax free, has 
been maintained. 
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Midland Association 


By the courtesy of the Council of Birmingham University the 
Midland Association of Gas Engineers and Managers held a combined 
Annual General and Spring Meeting at the University on April 19. 
A large number of members attended from all parts of the Midlands. 
The visitors were welcomed by the Pro-Chancellor of the University, 
Mr. E. P. Beale, the Chairman of the City of Birmingham Gas 
Committee, Councillor J.C. Burman, J.P., and the incoming President, 
Mr. T. F. E. Rhead. 

Mr. A. H. Cranmer, in inducting Mr. Rhead to the presidency, paid 
a tribute to the work that Mr. Rendle and Mr. Wainwright had done 
during his year of office. 

Mr. Rhead spoke of the honour that had been done him, and 
promised to do his best to maintain the traditions of the position. 
He then presented Mr. Cranmer with the Past-President’s medal. 

The annual report and the statement of accounts were adopted. 

The Chairman announced that Mr. A. B. Brittain (Hinckley) had 
been elected Vice-President for the ensuing year. 

Messrs. W. MacNaughton (Wolverhampton), W. Williams (Tipton), 
and D. Green (West Bromwich) were elected to serve on the Committee. 

Messrs. F. H. Bate (Birmingham) and Mr. J. E. Stanier (Stoke-on- 
Trent) were elected Auditors. 

New members elected were Mr. Ernest Astbury, late Chief Engineer, 
Liverpool; Mr. Frank Harvey, Bilston; and Mr. H. G. Stapley, 
Redditch. 

On the recommendation of the Committee Mr. J. H. Wainwright 
was appointed the Association’s representative on the Council of 
The Institution of Gas Engineers, and the following were appointed 
to represent the Association on the Midland District Education 
Committee: Messrs. G. C. Pearson, C. F. W. Rendle, H. R. Hems, 
and S. K. Hawthorn. 

A proposal by the Committee that a donation of 25 guineas be 
contributed tothe Institution Benevolent Fund was agreed to. 

The Chairman thanked the University, and Professor Stacey-Ward, 
Professor Garner, and Professor Howarth, as well as Mr. Burton. 
He also thanked Mr. Wainwright. 

Mr. Rhead then gave his Presidential Address (see later pages). 

Professor Howarth proposed a vote of thanks to the President. He 
was particularly happy to do so because they were meeting in his own 
“theatre,” and because the President was an old friend and contem- 
porary of his at the University of Manchester, as was another friend 
of theirs, Dr. E. W. Smith. He had listened with the greatest interest 
to the Address, because it had dealt with a matter to which most of 
them in the University had given a great deal of thought. Industry 
in this country could only progress and expand if there was that 
close alliance, closer than ever before, with University life, work, 
and training. 

Mr. R. J. Rogers seconded. 

Subsequently the visitors were entertained at luncheon in the Great 
Hall of the University by the Chairman and Committee of the Bir- 
mingham Gas Department. Councillor Burman occupied the Chair. 

Mr. Rhead proposed the toast of ““The University of Birmingham.” 
He said it gave him a golden opportunity to acknowledge his own 
indebtedness to our splendid universities, and that day he had brought 
his friends there to show how desirous they were to join in a stronger 
alliance with them for the future greatness of their country. 

The Pro-Chancellor, in reply, said he appreciated most sincerely 
the kind words which Mr. Rhead had spoken of the University, and he 
touched on the value of corporate University life in the moulding of 
character, and the benefits to be derived from making contacts with 
one’s fellows. 

Professor Stacey-Ward (Acting Professor of Mining Engineering) 
proposed the toast of the Midland Association of Gas Engineers and 
Managers. He said the list of presidents was imposing, and he would 
like to congratulate the Association upon enriching that list by electing 
Mr. Rhead, for he had a Midland, a National, and an International 
reputation as a Gas Chemist. Whatever form the integration of the 
Gas Industry might take after the war, there was no doubt that it 
would have to call more freely upon University trained men than 
hitherto, especially if the Industry was to develop, as well it might, 
a vast chemical industry based upon the processing of coal and its 
products by way of complete gasification or otherwise. 

Mr. C. F. W. Rendle (Redditch), responding, said he thought their 
new President had presented them with a unique opportunity to further 
what he might call a crusade, which he hoped would be helped by the 
results of that gathering in so notable a place of learning. He was 
entirely at one with Mr. Rhead in his choice of theme for his Address ; 
the importance of it was so significant as to need no words of his to 
emphasize it to them. 

They had their own President and his friend, Mr. Pearson, on the 
new Careers Committee of the I.G.E. It was a Committee which he 
hoped would do much to link up the theme adopted by Mr. Rhead 
that day, with the practical application of it to their profession as a 
whole. 

Professor F. H. Garner (Professor of Oil Engineering and Refining) 
proposed the toast of the Birmingham Gas Committee, and said that 
at first sight it might appear strange for one associated with the Oil 
Engineering Department to propose that toast, but in point of fact 
there was much in common between the oil and the gas industries. 
As an example, aliphatic hydrocarbons were being increasingly used 
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for the manufacture of synthatic products, and in this the pPetroleup 
industry was playing a major role. However, some of the importan, 
synthetic products which were of special importance in wartime wer 
derived from both aliphetic and aromatic hydrocarbons. Thus, jy 
a synthetic rubber plant which had just been opened at Sarnia, Canada, 
where some 34,000 tons of Buna “S” were to be made, the butadien 
would come from petroleum and the styrene from coal distillation, 

The Chairman (Councillor Burman) responded, and visitors wer 
then conducted round the Department of Mining and Coal Utilizatio; 
by Professor Stacey-Ward and staff, and over the Department of j 
Engineering by Professor F. H. Garner and staff. 


“ Thermcroftt” 


In a privately-owned car park in the centre of the town, near the 
railway station and the main bus stops, the Guildford Gas Light anj 
Coke Company has opened a very attractive post-war model kitche 
exhibition. ‘“‘Thermcroft’ is actually a neat little house, or rather; 
living room and kitchen, built especially for the purpose, and th 
appliances and cupboards are not merely shop window displays. The, 
are all working, so as to enable visitors to appreciate theircapabilitig 
to criticize, or to offer advice, according to their individual reactions 
A questionnaire has been produced and is being distributed to th 
public, inviting criticisms, and meetings are being held at times to sui 
the convenience of architects, builders, and plumbers, at which it i; 


hoped that useful ideas will be forthcoming from those directlf 


interested in post-war planning. 

In the living room an openable slow combustion stove burning 
gas-works coke provides radiant and convected heat, and its boile 
provides a domestic hot-water supply and is capable of heating up to 
four radiators and a drying cupboard. The stove gives a rise of 35 
in temperature in the living room and an average rise of 19° in the 
remainder of the house. 

Alternative methods of water heating during the summer are pro- 
vided in the kitchen—an ‘‘Ascot” multi-point and a Radiation circu. 
lator. The gas cooker is of the high-level type, and over the oven is 
fitted a separate plate warmer incorporated in the design of the cooker, 
and not a separate unit. The washing machine is of a two-pan type, 
one, fitted with an agitator, for washing and the other for rinsing 
purposes, with a detachable rubber wringer between the two pans. 
A separate water pipe from a mixing valve incorporated in front of 
the appliance is fitted to each pan, enabling the housewife to draw 
water from the domestic hot-water supply or cold water direct from 
the main. Water is run off from the pans through valves straight 


to the waste pipe, thus eliminating the carrying of water for laundy > 


purposes. Beside the washing machine is a drying cabinet heated by 
a hot rail in its base. The rail derives its heat from the slow com 
bustion stove, and a gas burner has been incorporated to provide an 
alternative means of heating the cabinet during the summer, when the 
living-room fire is not in use. 

All the appliances are built round a central prefabricated plumbing 


duct which houses all the supplies—gas, hot and cold water, and flues 


from the appliances. The kitchen is ventilated by plumbing ducts 
which are connected to ventilating hoods on each side of the duct. 
The kitchen cabinets are of metal, finished in a pastel shade of pale 
green to match the green glass walls. 
“Thermcroft” was officially opened on April 22 by the Mayor 0 
Guildford, Councillor Wykeham Price, accompanied by the Mayoress, 
and supported by Mr. F. H. Grisewood, of the B.B.C. 


The Accounts of the Auckland Gas Company, New Zealand, fof 
the year ended Dec. 31, 1943, show a net profit of £94,410, but esti-F 


mated income tax on assessable income for the year, and social and 


national security taxes, absorb £77,820. A dividend of 3% for thf 


year has been declared. ; 
A Net Profit of £44,261 for the year ended Dec. 31, 1943, against 
£12,510 for the previous year, was reported at the annual meeting of 
Ewart & Son, Ltd., at Letchworth on April 27.. Mr. S. Sanders, 
Chairman, announced that it was proposed to pay forthwith 21 months 


dividend on the Preference. Shares, bringing that dividend up to De. & 


31, 1940, and leaving three years’ arrears. So long as E.P.T. con 


tinued at 100% and so long as the capital structure of the Company — 
remained in its present position he saw little hope of overtaking th 
During the war they had 


whole of the Preference dividend arrears. | 
had little opportunity for research and development. That state o! 
affairs had been remedied to some extent dtiring 1943, and they were 
doing as much as they could in the way of new designs and develop- 


ment work to ensure that they would have really up-to-date and satis F 


factory products to market after the war. 


The fact that goods made of raw materials in short supply 
owing to war conditions are advertised in the ‘ Journal’’ 
should not be taken as an indication that they are neces- 
sarily available for export. 
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| that the gas appliances are of a high standard and efficient. 


| electric oven and yet want a gas hotplate. 
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Fuel Policy 


In the course of his Presidential Address to the Midland Junior Gas 
Association on April 13, Mr. F. J. Bengough, of Birmingham, said: 
The Ministry of Fuel and Power was formed to obtain the best use 
of our fuel resources and to make the public fuel conscious, and we 
hope that in the national interests it will continue to function after 
the war and will ensure that there is no wasteful competition. The 
Gas Industry believes coal to be too valuable a material to be burnt in 
its raw state, with the consequent loss of valuable by-products. _ Is it 
right then for us to protest against this being done in this country 
and also see it exported, thereby losing some of our most valuable 


| natural asset and its resultant by-products? 


In my opinion the Gas Industry’s processing of coal could best be 
done by complete gasification, if development of the research work 
already done could improve the efficiency of any of these processes, 
which at present is only about 43%, in order to make them economic 
propositions. Speaking as a works man, I should be very pleased to 
see gas produced without making coke. The handling, proper 
screening and cleaning of coke are dirty and dusty jobs, and owing 
to the abrasive nature of coke, very heavy on plant maintenance. It is 
a difficult job these days to get efficient attendants and mechanics for 
such work. The market for coke is seasonable, entailing the stacking 
and rescreening of large quantities. Its density prevents much 
domestic storage, it is dusty in use, and present-day fires lack control 
The efficiency of open coke fires is only about 25%, 


atmosphere by SOx. 

Householders, whether buying or renting their houses, will still claim 
freedom of choice in selecting their fuels, and it is obvious that the 
majority of new houses will be fitted with at least one grate for burning 
solid fuel. The B.C.U.R.A., who are carrying out extensive research 
into the open coal fire, have promised efficiencies of 40°, and make a 
point of the higher concentration of energy in coal compared with 
coke on account of its higher density. Back-to-back grates have been 
modified so that a fire can be had in either room at will, obviating the 
need of a fire in a living-room in summer to heat water for washing 
purposes. Some of these grates are combination grates allowing the 
use of gas or coal for cooking ; others have a gas ring fitted to the oven 


; and a small gas hotplate fitted in front of the fire on the kitchen side, 
| which can be used during hot weather when a coal fire is not required. 


The Gas Industry should interest itself in these grates, and ensure 
We 
cannot afford to neglect any potential domestic load, for we must 
expect some reduction in industrial load in the immediate post-war 
period, and the return to normal domestic life should offer opportunities 
to replace this loss. 

In the serious considerations being given to kitchen planning by 
architects, no opportunity should be lost in staking the claims of gas 
in any scheme of post-war building. When dealing with kitchen 
planning, consideration must be given to the people who prefer an 
Often I have been asked 
if it was possible to fit a gas hotplate to an electric oven. Seeing that 
the bulk of the cooking is done on the hotplate, is it not possible to 
get either an electric or gas appliance maker to develop an electric 
stove with a gas hotplate? Also cannot something be done to meet 
the demand for a clothes dryer for drying and airing the washing, and 
drying clothes after rain? I am not in favour of standardization of 


| appliances, as I believe it would cramp ingenuity and talent, but 
would like to see a lead taken from the motor industry. Appliances 
made to last five years would have a lower initial cost, and could 


therefore then be scrapped for improved models. Greater use could 
be made of the new light alloy metals, plastics, and glass, and more 
attention paid to streamlining, automatic ignition, simplicity, easy 
control, maintenance, and-repair. 

_ What improvement in efficiency of production will the electrical 
industry be able to show in the post-war period? I believe the highest 
efficiency shown by the large stations on the grid has been 29%, but 
this has dropped during the war owing to the general deterioration in 
coal supplie-. This figure is controlled mainly by boiler performances, 
and is unlikely to rise above an average of 25% even with the return 
of cleaner fuel, unless some method is found of usefully using the heat 
lost in the cooling water by such means as district heating. 

Low-grade coal unsuitable for other purposes is likely to remain 
their chief boiler fuel, as coke dust is unsuitable by itself, and has to be 
mixed with coal to maintain ignition on mechanical grates owing to 
the fluctuating loads, and coke dust is not an economical proposition 
for pulverizing owing to its abrasive action. Gas can be used very 
efficiently for firing when employed with special steam generators, 
but at present prices the cost of the steam raised is about twice the 
cost of steam raised when coal is used. 

Suggestions have been made for the generation of electricity by gas 
turbines. Although explosion type turbines have been made they 
are not yet a practical proposition, and the term gas turbine usually 
refers to a combustion turbine using the products of combustion from 
the burning of oil or pulverized fuel. The expansion of these gases is 
used in the place of the expansion of steam, with an efficiency of about 
20%. Normal coal gas can be used, but it is then necessary to com- 
Press it, which therefore reduces the efficiency of production. If 
advantage could be taken of the high-pressure gas of tota! gasification 
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or of the high quality of synthetic methane, then gas turbines may be 
economic propositions. 

Tidal barrage schemes would give a valuable saving in fuel to the 
nation, but owing to their very high capital cost are only likely to be 
embarked upon to relieve unemployment in the event of a trade slump. 
The ideal arrangement would be several schemes planned to work 
together in sequence. The reclamation of land and the saving in 
transport costs might offset the initial cost. 

Coals containing the higher volatile matter should be reserved for 
carbonization, and only coals of lower volatile content should be used 
for burning in the raw state for domestic and industrial purposes. 
The extended use of pulverized coal would give a wider selection of 
coals for use as boiler fuel, but would necessitate the use of electrolytic 
dedusters on the boiler chimneys. 

The 16 million tons of coal used in 1938 on the railways could be 
replaced by about half that amount of poorer quality coal if they were 
all electrified. Coal-burning boilers on ships could be replaced with 
oil-burning boilers using oil from total gasification plants. 


Iron and Steel Research 


The first meeting of the British Iron and Steel Research Association 
was held on April 19, with Sir James Lithgow, Bt., M.C., in the Chair. 

Sir James Lithgow was elected President of the new Association 
and Dr. Andrew McCance, F.R.S., was elected Chairman, and imme- 
diate steps are being taken to appoint a Director of Research and a 
principal administrative officer of the Association. 

In the meantime, pending completion of the organization of the 
staff, the Iron and Steel Industrial Research Council will continue to 
be responsible for the large volume of research which is at present in 
progress, and the transfer of responsibility for the direction of this 
will not be made until the new organization is complete with Director 
and headquarters staff. It is recognized that, particularly under 
present conditions, the requisite steps will take a month or two to 
complete. With the liberal financial provision which has been made 
by the British Iron and Steel Federation for an expenditure up to 
£250,000 per annum, a considerable expansion in present research 
activities is expected immediately the requisite personnel becomes 
available. 


Diary 

May 9.—Central Committee of the Federation of Gas Employers: 
Gas Industry House, 11.30 a.m. 

May 9.—Central Executive Board of the National Gas Council: Gas 

. Industry House, 2 p.m. 

May 9.—National Federation of Gas Coke Associations: General 
Committee, Gas Industry House, 10 a.m. 

May 9.—Illuminating Engineering Society: Annual Meeting, Institu- 
tion of Mechanical Engineers, 5 p.m. Address by Sir 
Charles Darwin, Director of the National Physical 
Laboratory, on “Tolerances and their Effect on Physical 
Measurement.” 

May 11.—B.C.G.A. Domestic Heat Services Committee: Gas Indus- 
try House, 2.30 p.m. 

May 12.—London and Southern District Junior Gas Association: 
Annual General Meeting, Gas Industry House, 6.30 p.m. 
Address by Col. C. M. Croft. 

May 15.—London and Counties Coke Association: Finance Com- 
mittee, 10.45 a.m.; Executive Committee, 11.30 a.m.; 
Central Committee, 1.30 p.m. y 

May 17.—Midlands District Gas Salesmen’s Circle: “Coming-of- 
Age” Meeting, Imperial Hotel, Birmingham, 2.30 p.m. 
Address by Mr. R. J. Rogers. 

May 18.—Industrial Gas Centres Committee: Gas Industry House, 
10 a.m. 

May 18.—Wales and Monmouthshire Association of Gas Engineers 
and Managers: Meeting at Pontypridd. 

May 24.—B.C.G.A.: Annual Meeting of Members in Scotland, North 
British Hotel, Edinburgh, 2 p.m. 

May 25.—Lancashire and District Coke Association: Annual General 
Meeting, Engineers’ Club Rooms, Manchester, 11.30 


a.m. 
May 28.—Scottish Junior Gas Association (Eastern District): Annual 
Meeting, Heriot-Watt College, Edinburgh. ; 
May 31.—Eastern Counties Gas Engineers’ and Managers’ Associa- 
tion: Spring Meeting, Connaught Rooms, Kingsway, 
W.C. 2. 
June 2.—Gas Research Board: Joint Committee on Methane Sy n 
thesis, Gas Industry House, 2 p.m. 
June 6.—Gas Research Board: Finance Committee, 11.15 a.m.; 
Membership Committee, 12 noon; Council, 2.30 p.m., 
Gas Industry House. ’ 
June 13-14.—Institution of Gas Engineers: Annual Meeting, Edin- 
burgh. 
June 15.—Gas Fecearch Board: Refractory Materials Joint Com- 
mittee, Stoke-on-Treat, 2.30 p.m. 
June 16.—Gas Research Board: Joint Research Committee, at Leeds 
or Bournemouth. he ) 
July 7.—Manchester District Association of Gas Engineers : President’s 
Day, Mirfield. 
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HERE has been a great deal of time and money spent by all 
T branches of industry and educational bodies in trying to envisage 

the position and condition of our nation after the war. As a 
result, many plans have been formulated with a view to ensuring, as 
far as possible, that everyone shall have a chance of attaining a 
decent standard of living. At the same time it is intended we shall 
maintain our high position in world affairs. 

There is a tremendous ferment going on, and everything tends to 
show that those at the helm, whether in education or industrial circles, 
are on their toes. They realize that if we are to maintain our present- 
day density of population at a reasonable standard of living, not only 
shall we have to intensify the home production of commodities, but 
in order to import from abroad those large quantities of food and 
materials for clothing and other goods which we cannot produce at 
home, we must ‘‘export as we’ve never exported before.” 

In addition to this necessary increase in our exports as compared 
with pre-war, we shall in all probability meet with keen competition 
—in any case, we must be prepared. This means we must improve 
our old export commodities, and invent and produce new ones—at 
competitive prices without indulging in anything approaching sweated 
‘labour, either manual or non-manual. 
| These objects can only be achieved by developing our brain power, 
| both quantity and quality, to the limit, so as to discover and invent the 
necessary new commodities by intensive research, design, and inven- 
tion. The problem in stark truth is one of survival in the post-war 
— and this must be as a first-class nation in every sense of the 
phrase. 

The universities will have a tremendous task in training their quota 
of the extra personnel required while, at the same time, necessarily 
increasing their fundamental and technological research work. More- 
over, both these objects must be achieved without in any way relin- 
quishing or impairing those ideals of human development which we 
associate with university training at its best. 

We in industry will have to carry out vast programmes of research 
‘and development work, producing the required commodities, as far 
as possible, from indigenous raw materials such as coal, iron, fireclay, 
salt, &c.; in order to keep imports down to an economic level. 

This brings the Gas Industry very much into the limelight, and 
must make us very seriously realize our great potentialities and 
responsibilities concerning the future prosperity of the nation. 

The universities are preparing for the greatest renaissance in 
learning this country has ever experienced. The full magnitude of 
the expansion necessary can be gathered from many sources. The 
bold forms in which such schemes are taking shape are well typified in 
Dr. Priestley’s recent report. In this report, for example, he outlines, 
a quarter-of-a-million-pounds scheme for expansion of the Electrical 
and Mechanical Engineering Departments of the Birmingham Univer- 
sity, whereby it is hoped to make this the national Engineering School. 
» Let us pause and look at the extent of education of University 

standard in 1938 in the various countries. It appears that there was 
one university student for the following units of population: 


























US.A.. . . ee Holland. » SB 
Switzerland «ee Germany . . 604 
Scotland . « @ Italy . ; . 808 
France . 480 Wales : . 941 
Sweden. . 543 England 1,013 






These figures may not be absolutely comparable as regards the 
quality of the education, but they give no cause for complacency— 
rather cause for great uneasiness. 
| As regards the magnitude of the task envisaged by the British 
)Association Committee on Post-War University Education, and the 
Association of University Teachers, this, after very careful review, is 
anticipated to be in the region of a 50% expansion—i.e., the number 
of 50,000 students in the universities in 1938 will need to become 
75,000 with as little delay as is practicable after the war. As to how 
the accommodation is to be found will depend on the special features 
of any particular case, probably one or more of the following: Enlarge- 
ment 0 existing universities, the foundation of new oneS> elevation 
of the university colleges and of senior technical institutions to the 
tank of university, or attachment of the teacher training colleges to 
the universities. In any case, it will cost millions of money for 
ecapital and equipment, and very large sums of money to enable 
tudents to live while training. 

May I be allowed two short quotations, the first from the White 
Paper on Educational Reconstruction: ‘The war has revealed afresh 
he resources and character of the British people—an enduring 
Possession that will survive all the material losses inevitable in the 
Present struggle. In the youth of the nation we have our greatest 
ational asset. Even on a basis of mere expediency we cannot afford 
Ot to develop this asset to the greatest advantage. It is the object 
of the present Education Bill to strengthen and inspire the younger 








































sei, osidential Address to Midland Association of Gas Engineers and Managers, 
April 19. 


GAS JOURNAL 


University and Industry: 


By T. F. E. RHEAD, Birmingham Gas Department 

















Alliance for Greatness* 


generation: for it is as true to-day as when it was first said that ‘the 
bulwarks of a city are its men’.” 

The second, from Dr. Priestley’s Report: Dr. Priestley agrees with 
those who claim that one outstanding need of post-war Britain will be 
a greater development of technical education in all branches, and at 
all levels. The correct place for that development at the highest 
level is in our Universities. He goes on: “I am equally sure that 
we need for our prosperity, perhaps for our survival, a very considerable 
increase in technological research. Much of that also should be 
associated with the universities, where research workers receive a 
training which makes them aware of and gives them the intimate 
acquaintance with other departments and aspects of life and their 
future professional colleagues in every field.” 

Let us now dissect and classify the 50,000 students of 1938 in the 
16 Universities and 4 University Colleges. 76.7% were men and 
23.3% women. There were 37,189 in England, 10,034 in Scotland, 
and 2,779 in Wales. Of the 37,189 in England, 10,800 were at Oxford 
and Cambridge, 12,726 in London, and 13,663 in the Provinces. 
Classified according to the nature of the Courses being taken, we find : 


22,350 or 44.7% were taking Arts, such as Theology, Law, Education. 


13,650 ,, 27.3% es Medicine and Dentistry. 
A>) ee b/s a Pure Science. 
5,300 ,, 10.6% ie Technicology. 
1,005. ,,. 243% 4s Agriculture. . 
Finance: 
Income from Fees, &c. £2,204,023 
‘a Endowments, &c. . 1,501,685 
wi Parliamentary Grants 2,400,402 
jn Local Authority Grants . 605,957 
Total income £6,712,067 


In industry we shall want men educated for commerce, management, 
law, medicine, finance, design, plant construction, process control, 
research, &c. We shall want these men to be of stirling character 
and to have a humane outlook on life—men who respect their fellow 
workers, manual and non-manual. In other words, we are looking 
to the universities to train the future leaders of industry. 

For research it is anticipated that many more of the larger concerns 
will set up their own research laboratories, and the smaller ones will 
have at least one trained specialist to keep in touch with what is going 
on in the world of research and what that may mean to his firm. 
It is confidently anticipated that that very far-sighted venture started 
in 1917—the Research Associations, supported by industry and the 
Department of Scientific and Industrial Research—will very greatly 
expand and call for many more chemists, physicists, engineers, 
economists, statisticians, linguists, &c. 

We in the Gas Industry, with our own Gas Research Board (a 
Research Association), are fully alive to what we must do for (1) 
carrying on our beneficial service of providing the people with warmth, 
well-cooked food, and heating the furnaces of industry ; (2) searching 
for new methods of processing coal for gas manufacture at the greatest 
possible efficiency (some of this work has reached the pilot stage) ; 
and (3) researching on coal as a raw material with untold possibilities 
in the chemical and synthetic fields. Weare really a chemical engineer- 
ing industry. We know that to keep abreast of the times we shall 
have to engage many more trained men, including many specialists 
with training at university level. : 

Some two years ago, while looking into the ordinary chemical 
problems—routine and investigatory—I estimated that to put the work 
of the Industry in a healthy position we required another 200 trained 
chemists alone. We also expect our young engineers to have training 
up to university standard as a sine qua non. As to the methods of 
training and selecting gas engineers of the future, their salaries and 
chances of a career, &c., these are being dealt with in a Paper which 
Mr. G. C. Pearson has written at the invitation of The Institution of 
Gas Engineers, to be delivered in June. ; ; 

The Gas Industry, to reach that full development which will serve 
the country best, is bound to take on more and more the aspect of 
chemical engineering, in which case there will be a gradual reorieri- 
tation of control. Probably a business manager in control with gas 
engineer and chemical engineer of equal rank on the works—there 
should be plenty to do for both of them. 

I should like at this juncture to say a few words about the develop- 
ment of the Gas Industry’s Association with Leeds University. In 
1906 Professor G. R. Thompson, of the Mining Department, supported 
by Professor Smithells, of the Chemistry Department, persuaded the 
University authorities to add to the curriculum the study of Fuel and 
Metallurgy, and Dr. W. A. Bone, F.R.S., was appointed Professor. 
This venture was coincident with a move in the Gas Industry by men 
like Dr. Charles Carpenter, Sir George Livesey, and Sir Corbet 
Woodall to start research work in the Gas Industry on an adequate 
scale. A combination of effort resulted in the establishment of the 
Livesey Professorship as a memorial to Sir George Livesey, who died 
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in 1910. Professor Bone was appointed first Livesey Professor, to be 
followed in 1912 by Professor J. W. Cobb, and upon his retirement 
Dr. D. T. A. Townend. I should also like to mention Mr. Hodsman 
and his excellent work in training students. 

In 1907 a Joint Committee was appointed consisting of members 
of The Institution of Gas Engineers and the Leeds University, and 
styled ““The Gas-Heating Research Committee,” and the first problem 
was the study of existing gas fires. The first chemist was Dr. Drugman, 
who commenced work in 1907, and when he resigned in 1908 Dr. 
E. W. Smith was appointed, and carried out the work which led to 
the revolution of the old-time gas fire. 

A Gas Research Fellowship was endowed in 1907, and the first 
three research Fellows were Mr. Forshaw, Dr. Harold Hartley, and 
Dr. H. Hollings—names which testify as to the success of the venture. 
Sometimes I think "we much have been slow in the Midlands to let 
Leeds steal a march on us in establishing a Chair of Gas Engineering 
—as Birmingham, the scene of Murdoch’s work, is really the spiritual 
home of Gas Engineering. However, we do well to honour Leeds 
University for the splendid work. it has done both in research and in 
the excellent specialists it has turned out. 

The Joint Committee is an example par excellence of an alliance 
between University and Industry. It owes its success to the fine 
personalities who attended its birth, and we certainly owe a great 
tribute to the Universities of Manchester, Leeds, and Glasgow, who 
trained the University members of the Committee. 

This type of alliance so well begun needs to be repeated many times 
and as soon as possible. This object is being actively pursued by our 
' Gas Research Board. 

' Concerning the founding of new chairs, there is a feeling abroad in 

University circles that before moves are initiated for such purpose, it 
is wiser to survey the whole university field. It may then be found 
better to strengthen an existing chair rather than fritter effort away 
by forming a competitor—no doubt there is wisdom in this. We have 
wanted for years in the Midland Gas Industry a much closer working 
alliance with Birmingham University, and I think a Committee 
should be appointed without delay to consult with members of the 
University Council to consider the whole matter of closer co-operation. 

Functions of the Universities.—These are: 

(1) Teaching in the various departments of learning both 
Sciences and Humanities. 

(2) Researching to increase the fundamental knowledge in 
those departments and also technological research to help industry. 

(3) Training of teachers for schools and colleges. 

ee activities—University extension lectures and 
the like. 

(5) To encourage in their students the development of breadth 
of view: wide sympathies, vision, high ideals, and sterling 
character. 

The university is the coping-stone of our national educational 
edifice, and from the above functions is seen to touch our national life 
at every stage and every level of education. It should be the focal 
point, and at the same time the radiating centre of all that is finest in 
human development. 

(1) As regards teaching, a university considers it has failed with a 
student if it does not succeed in implanting in him or her a thirst for 
knowledge that is never quenched. 

It is not the purpose of this Address to discuss the desirability for 
evolution in teaching to fit men for leadership in industry. Suffice 
it to say that many university professors now recognize that the 
inter-marrying of actual works practice with degree courses is often 
necessary. It is designed to prevent men intended for industry 
a too academic—which has often been a criticism with some 
truth in it. 

(2) Research is an essential to successful teaching; they are inextri- 
cably bound together. It is the interplay between learning and 
application or investigation, which is of vital importance in teaching. 
Apart from this aspect, research into fundamentals of matter or of 
mind, to increase and ‘add to the store of human knowledge is the 
breath of life to the universities, and the universities should be in 
phe financial position as to be able to attract some of the geniuses 
or this. 

Then there is purposeful research; known in industry as techno- 


logical research, which is of such urgent and critical importance to - 


our national recovery. We. must, however, jealously guard against 
hindering or stifling full play of fundamental work. This contretemps 
would be fatal to the health of the university, and in a decade or so 
would react fatally on technological research. We shall have three 
Prime movers turning out technological research: (1) the research 
laboratories of big business; (2) the Co-operative Research Associa- 
tions aided by the Department of Scientific and Industrial Research ; 
and (3) the universities. 

Further, there are three classes of technological research: (a) That 
which has to be kept private as it affects the continued existence or 
power of development of the concern which is doing it. (4) That 
which is more general and not so wrapped round with patents or 
Secret processes. (c) Fundamental research common to everyone. 

Che last two classes are usually delegated to the research associations, 
and there is room for the closest co-operation between these associa- 
tions and the universities, always with the proviso that such co- 
operation is not allowed to undermine the intellectual freedom of the 
university staff. 
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(3) Training of teachers for schools, colleges, &c. Too much 
cannot possibly be said as to the fundamental importance of this 
function. It is obvious that the quality and character of teacher 
affects the whole future of the nation, and also determines the quality 
of student capable of benefiting by university training. - 

(4) Extra-mural activities: By this direct means the universities 
take their beneficial influence right to the people, and it is to be hoped 
that this function will be very greatly expanded so that the people can 
continue to develop in knowledge and true idealistic culture right 
through life. We are looking to the universities to take a lead in that 
urgent need—education for the best use of leisure. I would also 
make a strong plea for the organization of refresher courses for every- 
one, from management downwards. Industry would do well to give 
“time off” for this, for the increase in efficiency and general tone would 
far more than make up the time so spent. Juniors would continue 
to respect their seniors if they knew that the latter kept thoroughly 
up to date. I see no other way to achieve this very desirable aim of 
keeping up to date. 

Of equal importance and parallel with this development is one 
whereby the university staff should come more into our industries 
and see at first hand our human and manufacturing problems. It 
would be good for both sides, and greatly hasten the beneficial effects 
which true alliance between university and industry could so ably 
ensure. We must get together more, and there must be much greater 
interchange between teaching and practice. 

I think something could also be done by peripatetic lecturers and 
professors—Mahomet might come to the mountain. Large concerns 
or groups of smaller concerns could arrange for regular courses, or 
special lectures to be given by the university lecturers and professors 
on works premises. 

This would open the field to a wider dissemination of knowledge, 
and mean less time away from the works. It would mean, of 
course, that industrial concerns would need to provide lecture rooms, 
facilities, &c. 

(5) Breadth of view, vision, wide sympathies, high ideals, and 
sterling character. These cannot be taught; they develop largely 
through environment and example, and from impact of mind upon 
mind. ‘They are spiritual attributes, and most likely to develop where 
there has to be “ give and take,”’ where unselfishness and heroism are 
taken for granted, and where all fields of learning, research, and 
nationality are brought together—where the influence of men of high 
ideals holds sway, and where the search for truth, justice, and humane- 
ness are unceasing. What better opportunity for the growth of these 
fundamentals to the advance of human progress could be offered to 
youthful minds in their most resilient and receptive stage than that of 
university education ? 

The number of students that universities should train must, first of 
all, be broadly related to the requirements of the anticipated increase 
in industry. After this has been satisfied, then, in a really civilized 
state, all who are capable and desirous of education at university level 
should be given their opportunity, it being understood that in such a 
state people will love learning for its own sake, and not necessarily 
for gainful ends. To find recruits for the first object is one of pressing 
urgency. Had the number of scholars undergoing advanced school 
education reached the magnitude envisaged in the post-war education 
framework, this field could largely meet the demand. Such not being 
the case, we must consider the large reservoir in commerce and 
industry round about undergraduate age. We shall have to select 
from these a great proportion of students who are to be trained as 
quickly as possible to help industry. Many of them are in H.M. 
Forces, and this will further complicate the problem, and special 
treatment is being arranged for its solution. There is excellent 
material in this large reservoir, and many industries are working out 
their own schemes to help students to live while they are learning, 
and to find suitably paid positions when trained. The Gas Industry 
has this matter well in mind, as witness the recently appointed Careers 
Committee. . 

A final word on this subject of training. The present method of 
training men by night school work for external degrees, or industrial 
diplomas, is a barbarous survival of the dark ages of technical educa- 
tion. It is manifestly flying in the face of common sense to expect 
any but the strongest to give of his best all day in the works, and then 
swot all evening to imbibe abstruse knowledge with a tired brain and 
body. Industry generally must rectify this state of affairs. My 
life-long experience is that it places far too great a strain on most 
students, and, moreover, is not fair to the lecturer. It is one thing to 
study for pleasure after a day’s work how you like, and when you like, 
but a vastly different proposition to have to attend a school or college 
and study to a rigid timetable whether one feels fit for it or not. The 
Education Bill’s scheme for young people’s colleges will go far to 
remove this anachronism. Let us hope Parliament is sufficiently 
enlightened to agree. 

I now wish to dwell on one aspect of university life which is of 
fundamental importance. The greatest heritage the universities 
possess is that of an atmosphere of intellectual freedom for their 
members. It would in truth be a catastrophe for our democratic idea 
of human progress if there came a day when universities were geared 
up to State departments or big business in any manner which impaired 
this heritage. The universities within the framework of a truly 
democratic government must retain this intellectual freedom. 

It is a remarkable fact that, in spite of education’s chequered career 
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through the ages, this heritage has survived so strongly. It was never 
questioned, but rather strengthened by the founders of the modern 
universities, which were started largely because of the religious exclu- 
siveness and out-of-dateness of the older universities. It speaks 
wonderfully well for the sagacity of the race. 

The university idea originated from the human desire of men of 
learning and scholarship to gather together and exchange knowledge, 
engage in disputation and teaching, and generally live in a congenial 
atmosphere where they could speak freely the truth as they knew it. 

[At this stage Mr. Rhead briefly traced the origins of our universities, 
from our oldest to our most modern.] 

Various founders recognized the vital importance of intellectual 
freedom. In spite of the universities’ increasing dependence on State 
aid, we in Industry must do all we can to help them maintain this 
glorious heritage of freedom whilst they are rendering their unsur- 
passable services to industrial recovery and advancement. 

I am also anxious that the pressing need for training men as rapidly 
as possible shall not simply result in. the turning out of healthy human 
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robots, without imagination or soul. The danger lies in the insidious 
and unconscious worship of material efficiency and success to the 
exclusion of the finer things of life. Such robots turned loose in the 
factories would certainly make for wonderful efficiency—would act 
as the unseen connecting link between different machines and processes, 
and would construct a marvellous hive of industry, where the instinct 
of the bees was substituted by the faultlessly acting unimaginative 
mind. Even truth and justice of sorts could become automatic in 
such a set-up. We want something far finer than this Frankenstein 
existence. Truth and justice we must have so far as it is humanly 
possible to determine them. We want men and women of heroic 
moral fibre. In addition to technical knowledge, drive, and efficiency, 
we want men and women prompted by humaneness, tolerance, and 
unselfishness. Then our day-to-day toil will go hand in hand with the 
betterment of human nature, and there will be no fear of misspent 
leisure, and no limit to the beauties which life can hold for the race. 
This is why I believe that universities living up to their lofty ideals 
can, when allied to industry, make for greatness. «+ 


The Organization of Research* 
By A. PARKER, D.Sc., M.I.Chem.E., 


Director of Fuel Research in the Department of Scientific and Industrial Research 


their programme of meetings should include not only Papers on 

specific scientific and technical problems and developments, but 
also discussions on matters of more general interest. This explains 
the origin of a series of meetings to discuss the organization of research. 
In opening the discussion at this the first meeting of the series, I 
propose first to refer to the different types of research organization 
already in operation, and then to what appear to me to be some of the 
factors of importance to be considered in organizing a research 
department. My observations are intended mainly‘ to stimulate 
discussion and exchange of views; they are based on experience of 
scientific research in University Departments, in industry, and in 
Government establishments. 

Anyone who has studied the history of science realizes that the basic 
principles of modern scientific research are by no means new. I need 
only remind you that several of the Societies, including the Royal 
Society, which have been formed to promote the discussion and publi- 

‘cation of the results of scientific investigations, began their activities 
as early as the seventeenth century. Much of the early work was of a 
very high standard; and many of the scientists of to-day might with 
advantage study some of the Papers in the early Transactions, which 
are often a model of careful, systematic work, and of clarity in the 
presentation of the results of experimental observations and of the 
conclusions drawn from them. The term “scientific research” 
simply means accurate and systematic observation or experiment and 
marshalling of facts to discover the truth; and it implies careful 
tests of the conclusions and an unbiased statement of all the facts of 
importance—not merely selected facts—so far as they are known. 
What is new is the widespread application of scientific method in 
industry and in man’s control over nature. 

During the last few decades the advances in the application of the 
results of scientific research—in the development of the motor car, 
the aeroplane, generation and use of electricity, radio and television. 
plastics, synthetic fibres, and synthetic rubber, to mention only a few 
examples—have been so rapid that to the average person the term 
“scientific research” signifies a kind of magic key which at once 
unlocks the door te all kinds of hidden treasures. Presumably after 
the war when new capital issues again become common, few company 
prospectuses will serve their purpose unless they have some paragraphs 
about research. There is no doubt that much more could profitably 
be spent on research than has been the practice in the past, provided 
that the work is well planned and directed. Without good planning 
and direction, however, time and money can just as easily be wasted 
on research as on any other badly damaged enterprise. Unless the 
results of any great expansion in scientific research in due course 
justify the expenditure incurred, there is certain to be some loss of 
confidence and a consequent set-back to progress. It is important, 
therefore, that those responsible for inaugurating schemes of research 
should clearly understand exactly what scientific research means, for 
what purpose it is being undertaken, and how it can best be organized. 
Though there have been many admirable Papers on the need for and 
the value of research, including several by our Chairman, Sir Harold 
Hartley, there have been relatively few authoritative Papers on the 
Organization or functions of a research department. Among the few 
publications on this subject, I would draw your attention to the useful 
Paper by Mr. T. M. Herbert, of the Research Department of the 
L.M.S. Railway, which was published in the Journal of the Institute 
of Fuel for April, 1935. 


[i their wisdom, the Council of the Institute of Fuel decided that 


Types of Research Organization 


Research organizations may broadly be divided into five main 
types : 
(1) Those in Universities and Colleges. 


* From an Address to the Institute of Fuel, April 20. 


(2) Special research Institutes. 

(3) The research department of the individual industrial 
undertaking. 

(4) Co-operative industrial research associations. 

(5) Research establishments of Government Departments. 


Though the same basic principles must be followed in the work of 
the organizations in each of these five main groups, the organizations 
differ to some extent in their primary aims, and must in some respects 
be somewhat differently planned if they are to give the maximum 
return in relation to the energy and funds expended. 


Universities and Colleges. 


First let me consider research in the Universities and similar insti- 
tutions, which in this country include several Departments training 
students in science and technology relating to fuels. The main object 
of these institutions is to train students to provide a supply of men 
properly fitted to train others, to enter the technical or even the com- 
mercial branches of industry, or to make a career in scientific research 
in industrial or other research establishments. Adequate training 
cannot be given unless the members of the teaching staff are fully 
informed of the latest advances in knowledge and the developments 
in the application of their science, and unless they maintain a live 
interest in their subject. Experience has proved that in general the 
teachers cannot maintain that live interest, which is essential if they 
are to inspire and develop their students, unless they are allowed the 
time and the facilities for undertaking original research. Further, 
most University students in science should be given some training in 
the methods of research. A few of the students will show promise 
of becoming outstanding investigators, and possibly leaders; these 
selected students should be given extra training, and in some instances 
be encouraged at an early stage to undertake full responsibility for 
investigating particular problems. 

The teachers must largely be responsible for selecting the problems 
mainly from the point of view of training, and it is usually desirable 
that the investigations chosen should be such that a definite stage. 
can be completed and some advance of knowledge made within the 
period of training of say one, two, or three years. In my view, it 
would be an advantage if a rather larger proportion than at present 
of the members of University staffs had had a few years’ experience of 
research in industry. They should then have no difficulty in selecting 
problems suitable for investigation by their students, and they should 
understand the particular requirements of industry and the community. 
It is also desirable that there should be close contact between Univer- 
sity science departments, industry, and research organizations of 
various kinds. There are many investigations which can with advan- 
tage from all points of view be undertaken in University laboratories 
for industry and for other research organizations, particularly as most 
of the students will eventually make their careers outside the Univer- 
sity. Such investigations should be paid for by the firms and organiza- 
tions for whom they are undertaken. At the same time the amount 
of work undertaken in Universities for industry and other organiza- 
tions should not be so great as to be detrimental instead of beneficial 
to the main work of the University, nor must the arrangements for 
undertaking work for outside firms and organizations be such as to 
deprive University departments and their staffs of the freedom and 
independence without which unbiased statements of scientific facts 
may be difficult. Frankness, not secrecy, must be the underlying 
spirit of the Universities. 

What does all this mean in organizing University teaching and 
research departments? It means that the financial provision for 
University departments of science and technology requires to be 
greatly increased, so that the staffs can be enlarged and better paid 
and the accommodation and equipment can be improved. If this 
country is to maintain its place in world affairs, scientific research 
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must play a greater part in industry, in Government Departments, 
and in the service of the community generally. This means that 
University science departments must include among their staff and 
students a fair share of the best brains of the country. 

Though students should be given some training in such branches. of 
the arts of scientific research as glass-blowing and instrument-making, 
more with the object of teaching them the possibilities and limitations 
of these arts than of training them to be experts, there would seem to 
be a need in some of the larger Universities for central staffs and 
workshops for glass-blowing and instrument making to meet special 
requirements. This is a question on which there are often diverse 
opinions, largely owing to the individualistic outlook of many 
niversity departments. In any case there is often scope for greater 
co-operation between the various science and research departments in 
a University, particularly as most research organizations outside the 
Universities require the services of specialists in several branches of 


science. 


& 





Special Research Institutes. 


By the term “‘special research institutes,’ I have in mind such 
organizations as the Marine Biological Association at Plymouth, the 
Freshwater Biological Association at Wray Castle, Windermere, and 
the Rowett Institute at Aberdeen, to mention only a few examples. 
Though there are a number of organizations of this kind in this country, 
there is none interested primarily in fuel. They are usually financed 
partly by private benefactors and subscribers and largely from public 
funds. In general outlook they are in many respects similar to Univer- 
sity departments and are often on a larger scale, and their primary 
work is research, not teaching. Most of them maintain close contact 
with Universities ,and give courses of training during the University 
vacations. These courses are attended not only by students, but also 
by teachers, including University teachers; they have the advantage 
of broadening the outlook and maintaining the healthy interest not 
only of students and teachers, but also of the investigators employed 
by the research institution. In addition these courses assist students 
in planning their careers and the institutions in selecting their staffs. 
It may be that this idea might usefully be followed to some extent by 
some of the research organizations controlled by industry and by 
Government Departments. 


Individual Industrial Undertakings. 


Research departments of individual industrial undertakings must 
differ considerably in size and in scope with the nature and size of the 
undertaking. Small firms may be able to afford to employ only a few 
qualified scientists and assistants for research, and the small staff may 
have to spend much of their time—often the greater part—as scientific 
advisers and in routine test work to control the processes of manufacture 
and the quality of the raw materials and products. 

There is little that can be said about the organization of very small 
research departments of this kind, because the scientists in these 
instances work mainly as individuals, but they should be in close 
contact with the management and operation of the processes and the 
factory generally if their full value is to be realized. Small firms 
cannot ordinarily provide their scientific staffs with expert glass- 
blowers, instrument workshops, and other similar facilities, and 
special work of this kind must usually be done outside. The research 
department of a small firm, however, can be extremely useful, and a 
very profitable investment leading to rapid expansion of the business 
until it can be enlarged to include a research department of considerable 
size and variety. It should be remembered that many of the large 
industrial concerns of to-day have had small beginnings and have 
grown through the energy, initiative, and enterprise of their founders 
and scientists. 

A number of industrial concerns—for example, such firms as the 
largest in the chemical, electrical equipment, oil, and gas industries— 
have research departments employing several hundred highly trained 
specialists and assistants in several branches of science and technology ; 
and the facilities include well equipped chemical engineering labora- 
tories; and workshops of various kinds, catering solely for the needs 
of the research workers. These research departments can afford to 
employ first-class men, and to provide them with adequate assistance 
and excellent accommodation and equipment. In addition they can 
include scientists with a knowledge of languages to serve as an Intelli- 
gence Division, making abstracts of scientific and technical literature 
of interest and preparing summaries of existing knowledge of any 
topics under consideration for further investigation and development. 
Members of the scientific staff can be encouraged to attend the meetings 
of scientific societies, to take part in the organization of the societies, 
visit Universities and other research organizations in this country and 
abroad, and so keep abreast of recent advances, and assess the possi- 
bilities of further advances in knowledge. Obviously the research 
department of the industrial concern, whether large or small, is estab- 
lished primarily with the object of assisting the firm to operate in an 
efficient way, and to maintain the progress so necessary if the firm is 
to survive and prosper in this highly competitive world. If the 
industrial concern is to make full use of the research department to 
ensure prosperity, the director or manager of research should be given 
a seat on the Board of Directors of the company, or at least should 
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report direct to the Board. Clearly the Board cannot plan ahead in 
an intelligent manner unless they are kept informed of the latest 
developments and the probable and possible future developments. 
This is the job of the research manager, who should not only have 
training and personal experience in research, but possess adminis- 
trative ability and understand how to assess the effect of changes on 
the cost of a process. 

[The Author then dealt with Co-operative Industrial Research and 
Government Research Establishments.] > 


Selection of Staff. 


Continuing, Dr. Parker said: Selection of the research staff is in 
my view of paramount importance, as research can only be a really 
profitable investment if the staff includes a fair proportion of the best 
brains of the country. It should be obvious that the head of the 
research establishment should first and foremost be a leader in research. 
This means that he must have had a sound training and experience in 
research, and have proved by his own achievements that he can 
originate, plan, and effectively carry through an investigation from 
the beginning of the laboratory work, through the semi-scale and 
development stage, to the stage of full-scale application. He should 
be imbued with energy and enthusiasm, have sound judgment, and be 
able to inspire the staff of first-class research men and assistants and 
get the best out of them. This means an understanding of fellow men 
of many different personalities, and perhaps peculiarities, and con- 
siderable administrative ability. He should also have a flair for 
interpreting results of research in plain language without giving biased 
or wrong impressions by either understatements or overstatements, 
otherwise the full application and value of the work may not be 
achieved. This is a stringent list of qualities, and it is doubtful whether 
any one man possesses them all to the fullest extent. One point 
that is not always realized is that sound judgment means not only 
knowing what investigations to undertake, but when an investigation 
has become unprofitable and should be closed down. 

With a large research department, if the director is to have any time 
to keep up to date himself by personal visits to other research estab- 
lishments and industrial undertakings at home and abroad, he clearly 
requires at least one or two good deputies of a similar calibre to ensure 
that any major decisions that have to be made quickly can properly 
be reached in his absence. This means what might be described as a 
vertical organization at the top, so that at all times one man has the 
final responsibility for decisions of importance, after obtaining the 
— of his colleagues to ensure a definite and not a vacillating 
policy. 


(To be continued) 





This photograph was taken at a recent Town Planning Exhibition held 
in the Worcester Guildhall. The Exhibition was organized by the 
Development and Reconstruction Committee of the Worcester City 
Council, and exhibits were displayed by the City Surveyor’s Department, 
Electricity Department, and the Worcester New Gas Light Company. 
The Gas Company display comprised three exhibits, including a model 
kitchen, a tea bar by Ascot Gas Water Heaters, Ltd., and a display of 
appliances. The exhibition was opened by Wing-Commander Grant 
Ferris, M.P., Parliamentary Secretary to the Minister of Town and 
Country Planning. Films were shown, and senior scholars from local 
schools attended each day. The Gas Company reccived many compli- 
ments on its attractively staged display. 
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CLOVER-WEST VERTICALS 


WESTVERTICGAL CHAMBERS 


440 «carbonizing: plants have been built or are under 
construction by West’s in 24 countries. Working results 
from a wide variety of gas coals have established the 
high efficiency and adaptability of the West systems. 
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PRODUCTS PRICES 


The London Market May 1. 


A new Government Order came into effect | 
on March 1 controlling the price of Benzole | 
and Coal Spirit and replacing the Control of | 


Coal Tar Naphtha and Xylole Order, 1943. | 

The new Order is known as the Control of | 
Benzole and Coal Spirit Order, 1944 (S.R. & O. | 
1944, No. 172). | 

By this new Order the price of Motor | 
Benzole is fixed at 2s. per gallon. The new} 
Order also lays down the method of evaluating 
Crude Benzole. 

The Order also calls for periodical returns 
to the Ministry of Fuel and Power from all 
producers of Crude and Refined Benzole. 

The only item of interest to report in con- 
nection with the Coal Tar products market is | 
the issue of Government Order designated the 
Control of Toluene (No. 4) Order, 1944 (S. R. | 
& O. 1944, No. 170), which contains an) 
samendment of the Control of Toluene (No. 3) 
Order, 1943. 

Prices of Coal Tar products are unchanged. | 


The Provinces May I. 


The average prices of gas-works products 
during the week were: Pitch and Crude Tar,* 
Toluole, naked, North, 90’s, 1s. 11d. to 2s. Id., | 
pure, 2s. 74d. (controlled by the Control of | 
Toluene No. 3 Order, dated July 14, 1943, 
operative from July 20, 1943). Benzole and 


TRADE 


VEE-REG VALVES 
FOR BETTER VALVE SERVICE AT 
LESS COST! 
ENGINEERING SPECIALISTS LTD. 


114 THE AVENUE, BRONDESBURY PARK, 
LONDON, N.W. 6. 


A. G. SUTHERLAND LTD. 


Warwick Road, Greet, Birmingham. T/N 
Victoria 2184-5. T/A Metriform, Birmingham. 
London: Riverside Road, S.W. 17. T/N 
Wimbledon 5454. T/A Insituslot, Toot, 
London, and at Salford and Nottingham. 


GAS METERS 


M. B. WILD & CO. LTD. 


Mechanical Engineers, Argyle Street, Birming- 
ham 7. T/N East 0472. 





CAPSTANS. BY-PRODUCTS COKE OVEN 
MACHINERY. ELEVATORS. CON- 
VEYORS. WAGON TIPPLERS. 





JOHN G. STEIN & CO. LTD. 
Bonnybridge, Scotland. T/N Banknock 255 
(3 lines), T/A Stein, Bonnybridge. 
STEIN REFRACTORIES 
for 
Horizontal and Vertical Gas Retorts. 





SS ERO Ta 
ge ne OE ee ee ee 
GEORGE WALLER & SON LTD. 


Phoenix Iron Works, Stroud, Glos. 
Brimscombe 2210. T/A Waller, Stroud. 


Specializing in GAS EXHAUSTING MACHI- 

VERY, GAS COMPRESSOR and BOOST- 
'ING PLANT, GAS GOVERNORS, GAS 
VALVES, COKE BREAKERS, PAN ASH 
SEPARATORS. 


T/N 


Coal Spirit, also Coal Tar Naphtha and 
Xylole, are now controlled by the Control 
of Benzole and Coal Spirit Order, 1944, dated 
Feb. 18, 1944, S. R. & O. 1944, No. 172, 
operative from March 1. Carbolic acid, 60’s, 
naphthalene, anthracene, creosote oil (hydro- 
genation), coal tar oils (timber preservation, 
&c.), and strained anthracene oil controlled 


| by the Coal Tar Products Prices Order, 1943, 


dated Oct. 20, 1943 (S. R. & O. 1943, No. 
1528), operative from Nov. 15, 1943. 
* In regard to pitch and crude tar prices we would 


ask readers to refer to the editorial note on p. 396 of 
the “JournaL” for Sept. 10, 1941. 


Scotland April 29. 


Deliveries continue on a substantial scale. 
Refined tar*: Yield to distillers is 44d. per 
gallon ex Works, naked. Creosote oil: Timber 
preserving quality,* 54d. to 64d.; hydrogena- 
tion oil,* 5d. per gallon; low gravity or virgin 
oil,t 74d. to 74d.; benzole absorbing oil,* 64d. 
to 8d. per gallon. Refined cresylic acid* is 
3s. 6d. to 4s. 6d. per gallon ex Works, naked, 
according to quality. Crude naphthat: 64d. 
to 7d. per gallon. Solvent naphtha*: Basic 
prices delivered in bulk, 90/160 grade, 2s. 8d., 
and 90/190 Heavy naphtha, Unrectified, 
Is. 104d.; Rectified, 2s. 2d. per gallon. Pyri- 
dinet: 90/160 grade, 13s., and 90/140 grade, 
15s. per gallon. 


* Price controlled. + Uncontrolled. 


CARDS 


The Pegson advertisement is missing this issue, 
but Pegson Screens are working successfully in 
many a gas plant at this moment. 


PEGSON LTD., Coalville, Leics. 


OXLEY ENGINEERING CO. LTD. 


Clarence Road, Leeds 10. T/N Leeds 27468 
(3 lines). T/A Oxbros, Leeds. London 
Office: Winchester House, Old Broad Street, 
London, E.C. 2. T/N London Wall 3731 (2 
lines). T/A Asbengpro, Stock, London. 


GASHOLDERS, PURIFIERS, &c. 
Repairs to Gas-works Plant by Arc Welding. 


rko 


INSTRUMENTS 


Gas Flow Recorders and Indicators 
Pressure and Vacuum Recorders and Indicators 
Full Scale or Inclined Gauges 


WALKER, CROSWELLER & CO. LTD. 
CHELTENHAM, GLOS. Cheltenham 5172 


CHARI ES WINN & CO., LTD. 
Granville Street, Birmingham, 1. T/N Mid- 
land 3695 (4 lines). T/A Winn, Birmingham. 


BACK PRESSURE GAS VALVES, SIZES 1 in. 

to12in. FOR USE WITH AIR BLAST IN 

INDUSTRIAL AND OTHER GAS-HEATED 
APPARATUS. 


Cc. & W. WALKER LTD. 


Midland Ironworks, Donnington, Wellington, 
Shropshire. T/N Wellington-Shropshire 12. 


Makers of Gas-Works Plant of all descriptions. 


When 
a Joint 


‘*Permac’’ Joints in a Gas Works. 


Consider the loss in output while 
the plant is shut down and the 
joint is being re-made. 

“Permac” the original Metal-to- 
Metal Jointing makes leak-proof 
joints that last till you want to 
break them down, Stands up to 
all temperatures and pressures. 
Equally successful on steam, gas, 
water, oil joints. 


Send for particulars 


(Permac 


METAL -TO - METAL JOINTING MATERIAL 
~——— 


Sole Manufacturers: 


THOMAS« BISHOP L™ 


( formerly of 37, Tabernacle Street, 
London, E.C. 2) 


Temporary address : 
39, Arthur Road, Wimbledon Park, 
London, S.W. 19 





